lesion at the junction of the left occipital, parietal, and temporal lobes.
Operation. On November 9, 1951, a left parieto-occipital craniotomy was performed. Brain pressure was high. A reddish tumor, 4 cm in diameter, was exposed at a depth of 3 cm posterior to the atrium of the lateral ventricle. The tumor was removed totally; occipital and partial parietotemporal lobectomies were also necessary. He received postoperative radiation of 5,876 r delivered to the tumor bed over 2 months.
Postoperative course. The patient was seen regularly in the Neurosurgery Clinic until 1963. There was improvement in the mental function and right-sided weakness. The papilledema subsided, but the homonymous hemianopsia and sensory impairment remained unaltered. Although he was able to manage well around his home, the patient was unable to return to work.
In 1957, he had several focal seizures on the right side and deterioration in personality. There was no conclusive evidence of tumor recurrence. He was maintained on phenobarbital.
The mental changes were progressive. Several more seizures occurred in May, 1966. The patient's wife could no longer care for him at home, and he was admitted to a convalescent hospital. He died on June 19, 1966, 48 hours after having a subarachnoid hemorrhage.
Pathological findings. The tumor removed at operation was composed of sheets of densely packed cells (Fig. 1 ). These were arranged in lobules which were contained by a thin stroma of connective tissue. Areas of necrosis were extensive. The tumor ceils were round or oval shaped with fairly distinct borders. Large, hyperchromatic nuclei with abundant chromatin masses were prominent, and cytoplasm was scanty. Pleomorphism and mitoses were notable. In many places the neoplastic cells lined up along blood vessels, which were fairly numerous. Intercellular bridges and pigmented cells were not present. Autopsy disclosed freshly clotted blood in the fourth ventricle and upper cervical subarachnoid space. The source of the bleeding was not discovered. There was no gross or microscopic residual tumor in the left parietooccipital cavity. The main finding on general autopsy was bronchopneumonia.
Case 2. This 37-year-old woman was in good health until June, 1953, when a small skin lesion that had been present on her right arm began to discharge. The lesion was excised locally, and a histological diagnosis of malignant melanoma was made. No x-ray therapy was given. A right axillary dissection was carried out 1 year later, but no metastases were found.
The patient remained well until May, 1956, when she developed progressive bifrontal headaches, followed over the next several weeks by a gradual loss of sensation and subjective weakness of the left arm. In the week before admission, she had focal sensory seizures involving the left side of the face and arm, vomiting, and drowsiness.
Examination. The patient had sluggish reactions, a drift of the left arm, a left Hoffman's sign, and impairment of position sensation, two-point discrimination, pinprick, and light touch sensation in the left hand. There was no evidence of metastatic disease elsewhere in the body.
Skull x-ray was normal. Ventriculography showed a space-occupying mass in the right cerebrum. The ventricular cerebrospinal fluid protein was 28 mg %.
First operation. On June 28, 1956, a right parietal craniotomy was performed. Brain pressure was high. The centroparietal convolutions were widened. The tumor was discovered at a depth of 1 cm in the posterior parietal region near the midline. It had a dark grey color and was somewhat translucent. The mass was separated from the brain fairly easily by blunt dissection and was delivered by finger. Postoperative course. The patient had a smooth postoperative course and was discharged on July 14, with a left hemiparesis and diminished two-point discrimination and position sensation on the left side.
For almost 6 months she remained asymptomatic. Readmission on December 29, 1956, was necessitated by 3 days of bifrontal headache and drowsiness preceded by a leftsided tonic-clonic seizure without loss of consciousness. In addition to the previous left hemiparesis and cortical sensory loss, examination revealed bilateral papilledema, a dilated but reactive right pupil, left sixth nerve paresis, and a right Babinski reflex. The patient became drowsier 24 hours after admission. Respirations were very shallow. Biparietal twist-drill holes were made. The right needle encountered a cyst, and 30 cc of yellow fluid with a protein content of 5,250 m g % were removed. Ventriculogram through the left side showed no shift of the midline structures. Dramatic clinical improvement followed aspiration of the cyst.
Second Operation. One week later the patient's condition deteriorated again and the right parietal craniotomy was reopened on January 7, 1957. Brain pressure was moderately high. Tumor was again discovered subcortically in the posterior parasagittal parietal area. The mass of tumor was approximately 5 to 7 cm in diameter and projected into a cyst with smooth walls. With blunt dissection, the tumor was freed from surrounding white matter and removed.
Postoperative course. There was marked improvement after craniotomy. There were no complications. The patient was discharged on the 17th postoperative day with a moderate left spastic hemiparesis, most marked in the arm, and a sensory impairment on the same side. Postoperative irradiation was not given.
The patient was last seen in January, 1967. She has been able to walk unaided, carry out her household duties, and raise 6 children. There have been no new symptoms and no change in the neurological examination.
Pathological findings. The microscopic appearance of the two surgical specimens was identical. Very cellular tumor sent lobulated fingers into the brain which, however, was clearly demarcated from tumor. A heavy lymphocytic infiltrate was present around vessels, both in the tumor and in the surrounding brain. The tumor was composed of closely packed cells with a moderate amount of palestaining cytoplasm and round or oval nuclei (Fig. 2) . Mitoses were common and necrotic areas numerous throughout the tumor. There were no alveolar structures. Connective tissue was present in rather coarse strands. There were no prickle cells or intercellular spinous processes. Melanin was not present nor was it demonstrated on special stain. The tumor resembled the primary skin melanoma in cytoarchitecture, although a small amount of melanin was present in the latter. A few DOPA-positive cells were seen in the brain tumor.*
Discussion
It is estimated that 99 % of patients with malignant melanoma disseminated beyond the regional lymph nodes will have died within 2 years after the first clinical evaluationY The frequency of metastasis to the brain is in the order of 50 %. It is an unusual tumor where evidence of metastasis may not occur for 10 to 25 years after the primary excision. 8
Reports of brain metastases with adequate follow-up are listed in Table 1 . The longest survival was 8 years and 5 months after craniotomy in a patient who was still alive when the article was written. It appears that surgery offers a better prognosis than nonoperative management, but it should be emphasized that in most papers the basis for selection of operative treatment was not clear.
The possibility of spontaneous regression of a malignant melanoma, although rare and never reported for metastasis in the central nervous system, must be considered. Disappearance of the primary tumor, recurrence, or metastasis following long periods of time without treatment or with inadequate treatment have been documented in 16 cases since 1900 (excluding malignant melanoma of the choroid)? Conditions were present in most of these which may have triggered the unknown mechanisms involved in host resistance. Incomplete surgical i emoval of the tumor or its metastasis was the most commonly listed possible favourable circumstance. Others were the postpartum state, significant infection of the tumor, transfusion of blood from a patient * A theory has been proposed that the "DOPA" reaction is positive in all melanoblasts at the time of pigment building. The intensity of the reaction is an indicator of the amount of melanoblastic function. A possible explanation for the lack of pigment in a metastatic nodule is that melanoblastic activity is at its lowest ebb during cell division--hence, the "DOPA" reaction would be negligible (see ref. 5 ).
in remission, rabies vaccine, injection with P3~-tagged antibody from rabbits, and irradiation. However, all subsequent attempts at applying these measures therapeutically in large numbers of cases have failed.
Only two of these factors were common to the cases under discussion. These were irradiation in Case 1 and incomplete removal of the brain nodule at the time of the first craniotomy in Case 2. None of the other conditions were applicable.
Our case histories point out that treatment of metastatic malignant melanoma in the brain, although usually discouraging, is not invariably so. Craniotomy is advised for the solitary nodule in a non-vital area, provided there is no evidence of metastasis elsewhere.
Summary
Two patients who survived more than 10 and 14 years after removal of a metastatic malignant melanoma in the cerebrum have been reported.
